Sweden has extremely detailed information about individual jobs, covering a significant fraction of the country's economy. These data are used to analyze promotion-from-within, worker mobility, and wage setting behavior. Even in a highly unionized and regulated economy such as Sweden's, there is considerable mobility and external hiring at all white-collar levels. There is much promotion from within, but no well-defined ports of entry. Also, short term changes in wages are affected by factors that are indiosyncratic to individual firms. In the long term, wages are determined externally, reflecting either the market or centralized bargaining.
1 in the United States, France, Sweden, and other countries. As John M. Abowd and Francis Kramarz (1999) show, these datasets take many forms and, like the data that preceded them, have varying strengths and weaknesses. They have already been used, according to Abowd and Kramarz (1999) , in over 100 studies of more than fifteen countries. That paper provides details on many of these studies, as well as comparing some of the features of the various datasets.
Although the U.S. data have many virtues, they lack job information. A key advantage of the Swedish data used here is its detailed and accurate job classifications. This makes it possible to determine if job openings are filled internally or externally and to follow employees as they change jobs. The data include many firms, a long panel of years, and accurate wage data, allowing the study of the relative importance of firms and jobs on wage changes and levels. 1 The main results of this paper are as follows. First, the Swedish firms studied fill a significant number of positions internally, and this tendency becomes more pronounced at higher levels. However, at every level and at basically every large firm, there is some significant portion of jobs that are filled by external hiring. This suggests that firms do not follow a strict policy of hiring people into a limited set of "ports of entry." Also, although idiosyncratic firm effects matter in determining wage levels, these firm effects are trivially important relative to job effects. It appears that firms have to follow the external labor market when setting wages.
While the results below are not limited to a single firm, they are limited to Sweden.
Conclusions about personnel policies in Sweden may not generalize to other countries given Sweden's high unionization and limits on firms' ability to fire workers. However, it is currently impossible to perform similar analyses on US data because, as mentioned, the US data do not include any details on jobs or tasks. This highlights the fact that, though very useful employer-employee data has become available, the work of creating these datasets is not yet complete.
I. The Swedish Data
The employer-employee dataset used here was gathered by the Swedish Employers' Federation (SAF). This study confines attention to white collar workers and covers the majority of private sector firms that are not in the financial services industry. Demographic information is limited to age and gender. The information on wages, occupation, industry, and other firm characteristics is quite detailed and accurate.
2 Data for 1970-1990 are used.
The key variable in this analysis is the "BNT" code. This four-digit variable (which will be referred to as a "job") is a precise characterization of an individual's job duties. Because the SAF and labor unions negotiate wages at the BNT level, both groups insure that each employee's duties closely match the BNT code assigned to that person. The first digit of the code describes the general area (or "occupation group"), the first three digits describe the type of work more precisely (or "occupation family"), while the fourth digit determines the "level." Each occupation family has up to seven levels. See Lazear and Oyer (2004) for examples of occupations and jobs. The top and bottom of the seven levels have very few employees.
Therefore, the analysis that follows focuses on five levels -the top two levels combined into one level (level 5), the bottom two combined into another level (level 1), and each of the middle three levels (levels 2-4).
II. Internal and External Mobility
Ever since the early work of Melvin Reder (1955) and Peter Doeringer and Michael Piore (1971) , the analysis of "internal labor markets" has focused on whether firms set up personnel practices that insulate them (and their employees) from some of the competitive forces of the labor market. One key feature of internal labor markets is the "port of entry." Firms that set up internal labor markets are thought to hire into only a select group of low-level occupations and then to promote some employees up through the ranks. The SAF data's detailed job information makes it possible to determine the importance of ports of entry in white collar Swedish jobs. Table 1 displays the proportion of jobs held as of 1988 that were filled by moving a person to that job from another job at the same firm, by level. The first column shows internal hiring rates for all occupations. At all levels, there is substantial internal hiring because many low-level workers transfer occupation families at a similar (or even lower) level. On average, over 40 percent of jobs at the lowest level are filled by a person from another job in the same firm. As the level increases, however, internally filling the position becomes more common.
The table's second through fifth columns show the internal transition rates for the four largest occupation groups -product management, construction, technical jobs, and trade (largely sales and marketing). As the table shows, filling jobs internally is more prevalent at higher levels and internal hiring rates of 85 to 90 percent at the highest levels are found consistently across occupation groups (including smaller occupations not displayed in Table 1 ).
An important finding in Table 1 is that, while internal hiring rates increase with level, there is some substantial amount of external hiring at every level in every occupation. Even at the highest level, 12 percent of jobs are filled externally, which suggests that there is some reasonable level of fluidity at all levels of this labor market. Table 2 shows employees' 1988 level and, where known, entry level. This connects workers with starting job, rather than previous job as in Table 1 . However, because some employees are already working at their 1988 firm when their firm enters the data, there are many workers with unknown starting jobs. Some of these are classified as "unknown lower level" if they are working in a lower level of the same occupation family when their firm enters the data.
Others are classified as "other occupation" if they either start their job in a different occupation family or work in a different occupation family when their firm enters the data. Those workers already working in their 1988 job when their firm enters the data are classified as "unknown." Table 2 shows that, at every level, a large fraction of workers enter in the job that they hold in 1988.
3 At least among those workers for whom the entry job is known, the current level is either the most common entry level or very nearly the most common. For the highest level jobs, more enter at that level than at any other level. About half of those at the highest level switched occupation families within their current firm. Among those at the highest level that entered into their current occupation, at least a quarter entered directly into their current job.
Similarly, a large fraction of people at the second highest level entered directly into that level.
While many workers move up within firms, many are also hired directly into every level.
The results in Tables 1 and 2 suggest that firms have a tendency to concentrate hiring in certain positions. However, the extreme form of port of entry, where hiring is strictly limited to certain jobs, is not supported by the data. Many people are hired directly into middle level jobs and a non-trivial number are hired directly into high level jobs. This is true in all occupations.
III. Wage Structure
The previous section suggests that there is external entry into all levels and occupations at Swedish firms, though internal hiring increases at higher levels. This section investigates whether the external entry insures that individual firms' wages are driven by external forces (that is, either the market or centralized wage bargaining) or whether individual firms can choose their wage policies. Fully understanding the relative importance of internal and external factors on pay requires a more structured analysis that is beyond the scope of this paper. However, a few simple analysis of variance exercises both shed some light on the importance of individual firm policies and demonstrate the power of matched employer-employee datasets such as the one used here. The first column shows that firm, job, region, and year effects, among others, matter.
Firm indicators explain some variation. However, the partial sum of squares assigned to the firm effects is less than 1 percent of the variation in log wages. The job indicators, on the other hand, explain over a third of the total variation in wages. This suggests that wages are driven by the external wage for a certain skill set rather than firms' policies.
The second column shows that the total fit of the model is hardly affected at all when the firm effects are omitted. The third column shows a very different story when job effects are omitted. The firm effects become over three times as important in the absence of job effects, which just suggests that the types of jobs done varies from firm to firm. Note also that the age and gender indicators become much more important when job effects are missing. The gender effect is particularly dramatic. The female coefficient (which is not reported in the table) is -0.220 in column 3 when there are no controls for job, but drops to -0.047 when the job indicators are included. This is consistent with the well-established fact that much of the difference between male and female wages is due to women working in lower-wage occupations.
A similar analysis of variance with change in log wages as the dependent variable was also undertaken, although the details are not reported. That analysis showed that variations across people in wage changes are much more idiosyncratic than variation in wage levels. Not surprisingly, the year effects are most important in explaining variation in wage changes because raises are generally high when the economy does well and/or when the union negotiates successfully. While all sets of indicator variables are significant in the wage change regressions, the explanatory power of jobs is quite small and is actually lower than the firm indicators. This suggests that individual firm fortunes affect short term wage movement, but over the longer haul, external factors, as reflected in job, dominate.
IV. Conclusion
This paper served two purposes. First, it demonstrated how detailed "job" information in matched employer-employee data can shed light on personnel economics questions in a way that individual-based surveys cannot. Second, it provided some evidence on how, even in a unionized and regulated labor market such as Sweden, external forces in the labor market are important.
Though firms appear to be driven by the external labor market, this does not imply that the Swedish labor market is efficient. It is likely that external wages are largely determined by non-competitive institutional factors, such as centralized wage bargaining. But the external "market", however determined, does seem to be an important factor for all firms' wage policies. The columns with entry level 1-5 include all people for whom their first job in the firm for which they work in 1988 is known, if that entry job is in the same occupation as their 1988 job.
Employees who enter their firm in a different occupation than they hold in 1988, or who are in a different occupation when their firm enters the data, are classified as "different occupation."
Employees who are working in the same occupation, but a lower level, when their firm enters the data are defined as "unknown lower level." Employees who are working in the same job (that is, same occupation and family) when their firm enters the data are classified as "unknown." Table 3 Analysis Regressions of wages for 391,750 worker/years. Sample includes white-collar workers at 100 largest firms in SAF dataset. An observation is a worker/year between 1986 and 1990. The null hypothesis that any set of indicator variables in any column are equal can be rejected at the 1 percent level.
